The objective of this review is to identify the effectiveness of surveillance systems and communitybased interventions in identifying and responding to emerging and re-emerging zoonotic infections in Southeast Asia (SE Asia).
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Background
Zoonotic diseases are those which humans can contract from animals. The 2004 WHO/FAO/OIE joint consultation on emerging zoonotic diseases defined emerging zoonotic diseases as, "a zoonosis that is newly recognized or newly evolved, or that has occurred previously but shows an increase in incidence or expansion in geographical, host or vector range" 1 . Avian influenza, severe acute respiratory syndrome (SARS), coronavirus, Nipah virus, monkeypox, Hendra virus, and the lentiviruses that cause AIDS are a few examples of the growing number of diseases that humans can contract from animals.
The Asia Pacific Region has, unfortunately, been at the epicentre of such epidemics. Over 30 new infectious agents have been detected in the last three decades, 75% of which have originated in animals (zoonoses). 2 Zoonotic diseases are predicted to cause an increased economic and health burden in this region. A number of factors contribute to these circumstances. The absence of effective surveillance and control programs, prevailing sociocultural practices and weak public health and veterinary services infrastructure exacerbates the vulnerability of these settings. Other factors including climate change, environmental degradation, encroachment of humans on areas where wildlife exists, cohabitation of humans and food animals within households, and the mixing of species in live animal markets play a role in increased disease transmission.
Influenza A remains a global priority as although it usually causes only minor disease, it can cause epidemics. Approximately 10% to 15% of people worldwide contract influenza annually, with attack rates as high as 50% during major epidemics. 3 Global pandemic viral infections have been devastating. In 2003 the SARS epidemic affected around 8000 people and killed 780. In 2006 a new avian H5N1, and in 2009 a new H1N1 'swine' influenza pandemic threat, caused widespread anxiety. 4 In addition to mortality and morbidity these diseases can cause huge economic losses. The economic cost of the major outbreaks of new epidemic zoonotic diseases over the past decade, including SARS and H5N1influenza, has been estimated to be $200 billion. 4 To prevent and control zoonotic infections in SE Asia, a multi-sectoral and multi-disciplinary approach, involving many levels of the health and non-health sector, is needed, which places a strong emphasis on both the early detection and early control of infectious disease outbreaks.
Surveillance activities
Early detection of disease outbreaks requires effective disease surveillance systems. Systems in developing countries face many operational challenges, including a lack of accurate and timely information exchange between local, provincial, national and regional levels, and inadequate human resource and laboratory capacity for speedy diagnosis. The WHO's Asia Pacific Strategy for Emerging Diseases 2010 highlights the need for community involvement in surveillance, 2 but there are no guidelines for which types of emerging diseases should be reported or how developing countries should conduct surveillance. 1 Zoonotic disease detection and control also depends on effective veterinary surveillance and the ability to contain outbreaks amongst animal populations, systems that are often poorly developed or non-existent in developing countries.
Jones et al. 5 suggests that local targeted surveillance of at-risk people may be the best way to prevent large-scale emergence. Brownstein et al. 6 in their discussion of web surveillance suggest that the use of news media and other non-traditional sources of surveillance data such as web-accessible discussion sites and disease reporting networks could facilitate early outbreak detection and increase public awareness of disease outbreaks prior to their formal recognition. May et al. 7 review the evidence for syndromic surveillance systems in developing countries (systems utilising existing clinical data prior to a diagnosis) and find that this may be a feasible and effective approach to infectious disease surveillance in developing countries.
Evaluating surveillance activities
The effectiveness of surveillance systems in responding generally to emerging infectious diseases has not been reviewed systematically. Reviews aimed at particular contexts (for example, prevention of bioterrorism 8 and public health surveillance for trachoma 2 ) have been undertaken, however, neither review was able to state whether surveillance systems are achieving the ultimate goal of detecting outbreaks early and providing an accurate picture of infection rates in the area covered by the surveillance program. 2 Most evaluations of surveillance programs have been qualitative and focused on evaluating the practical structure and operation of the system rather than its impact on infectious disease transmission. [9] [10] [11] Many researchers have used the Centers for Disease Control and Prevention (CDC) guideline which recommends how a surveillance system can be assessed to verify if it meets its objectives. 12 This provides a framework for evaluating how well a system is functioning and determining reasons why it may or may not be functioning to detect and respond to infectious disease outbreaks and/or support ongoing control activities to tackle endemic diseases.
The CDC guideline recommends that reports of surveillance systems include the following:
 descriptions of the public health importance of the health event under surveillance; the system under evaluation; the direct costs needed to operate the system; the usefulness of the system;  evaluations of the system's simplicity, stability (its ability to withstand external changes), flexibility (that is, "the system's ability to change as surveillance needs change"), acceptability ("as reflected by the willingness of participants and stakeholders to contribute to the data collection, analysis and use"), sensitivity to detect outbreaks, positive predictive value of system alarms for true outbreaks, representativeness of the population covered by the system, and timeliness of detection.
Prevention and control activities
Control of emerging infectious disease requires an effective response to surveillance data. Single measures such as the use of vaccines or antiviral drugs may be unavailable, unaffordable or not in sufficient quantity. The control of these infectious diseases in resource constrained settings is more likely to be influenced by community-based and behavioural change interventions as well as by strengthening of national and international commitment to their control. 13 Over the last decade there have been increased efforts to promote community-based infectious disease control . . This review completed in 2005 found at that time that the evidence for these activities was weak and inconclusive and suggested a number of priorities for future research in this area.
However, the review has not since been updated.
Community-based interventions to control the spread of respiratory viruses, such as influenza, have focused on hygiene and respiratory etiquette to prevent human to human transmission. Many of these interventions have only been evaluated in a developed country context. Aledort et al. 16 and Jefferson et al. 13 undertook systematic reviews of physical interventions to interrupt or reduce the spread of respiratory viruses. Both reviews found handwashing was effective whilst there was no evidence to support school/workplace closure. However these findings from a predominantly North American context may not be generalisable to countries with limited access to safe water and sanitation.
Evaluating control activities
To understand whether community-based control activities will be effective and why requires us to look at the behavioural mechanisms through which these interventions work and the context in which they are based. Behavioural mechanisms operate through the experiences, beliefs and values of groups and individuals. These mechanisms are therefore dependent in part on the context in which they are used. This framework was used in a recent synthetic review of water and sanitation projects. 17 The framework is shown in Figure 1 .
Measuring outcomes
For the purposes of this review, a number of different outcomes will be examined, broadly categorised into primary and secondary outcomes. Primary outcomes are measures of infection or disease in the community. As such we will consider studies that report any type of quantitative infection/disease/outbreak outcome data. We will also consider data on morbidity and mortality rates attributable to the infectious disease. 
Contribution of this review
This review aims to provide a critical review of published evidence that evaluates the effectiveness of community-based surveillance and prevention and control interventions for emerging zoonotic infectious diseases. In addressing the three research questions outlined above we will analyse not only the effectiveness of community surveillance and prevention and control interventions in SE Asia 
Inclusion criteria
Types of participants
As mentioned above, the control of infectious diseases in resource constrained settings is more likely to be influenced by community-based and behavioural change interventions. This review will consider studies that evaluate infectious disease surveillance and control interventions that are nonpharmaceutical, non-vaccine, and community-based. Community-based is defined as implemented outside a healthcare institution with at least one component of the intervention targeted directly at the community (e.g. educational meetings, involvement of local leaders). Interventions with no community participation (i.e. top-down vector control programmes) will be excluded as they are outside the scope of this project.
This review will consider studies conducted in communities in Southeast Asian countries. We define SE Asia as the ten member countries of the Association of Southeast Asian Nations (ASEAN). 18 The ASEAN countries are Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Vietnam.
We will include studies which report on interventions to prevent the following zoonotic emerging and re-emerging infections. This list has been developed from the list of emerging and re-emerging zoonotic infections published on the CDC website 19 as commonly occurring in SE Asia: 
Types of outcomes
A range of different outcomes used in the studies will be examined. For the purposes of this review, they can be broadly categorised into primary and secondary outcomes. Primary outcomes aim to measure the incidence of infection or disease in the community. As such we will report on data on rates of infection, disease or outbreaks. We will consider studies that report any type of quantitative infection/disease/outbreak outcome data. From preliminary searches, we anticipate the inclusion of the following types of primary outcome measures:
Primary outcomes: rates of infection, numbers of cases of infection reported and confirmed, mortality rates attributable to the infectious disease, rates of hospitalisation attributable to the infectious disease, number of outbreaks, time/size of epidemic peak, duration of outbreak/epidemic.
To help contextualise our findings and address review question three, we will also extract any information on indicators relating to timely and adequate identification and containment of outbreaks and/or improved capacity for disease control. We will categorise indicators based around the WHO framework for the monitoring and evaluation of surveillance and response systems for communicable disease 21 and categorise these as secondary outcomes: Note that the fifth category under this framework is Impact indicators (the extent to which the overall goal of the surveillance and response systems is being achieved) which are considered as the main outcomes of our review and discussed above.
Types of studies
Following the recommendations of the Cochrane Effective Practice and Organisation of Care Review
Group (EPOC), 22 which is concerned with evaluating interventions in community healthcare settings, only studies that provide evidence that draws a comparison between an intervention setting and a non-intervention setting will be included. A second inclusion criterion is that the study must report results as quantitative infection/disease/outbreak data (as described under types of outcomes). We aim to include studies reporting original primary data or systematic reviews of this type of evidence (i.e. not theoretical model based studies).
Acceptable study designs will include: systematic reviews/meta-analyses, randomised controlled trials, controlled clinical trials, controlled before and after trials, interrupted time series (we will require only one time point before and after the intervention). We will also accept mixed-method studies that include one of the above, and systematic review and economic evaluations that are based on one of the above. Conference papers, clinical observations, program reports with only one time point and non-systematic overview articles will be excluded.
The quantitative component of the review will extract data from included studies on all disease outcomes and process indicators measured. This information will be used to address review questions 1 and 2.
The textual component of the review will consider the textual information included in the introduction, methods and discussion of all papers included in the quantitative review. This will be used to supplement the quantitative information on process indicators and address review question 3.
Search strategy
The search strategy aims to find published studies. A three-step search strategy will be utilised in this
review. An initial limited search of MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Finally, the reference list of all identified reports and articles will be searched for additional studies.
Studies published in any language with an abstract available in English will be considered for inclusion in this review. Studies will be assessed for inclusion based on title and abstract only; with studies only translated if they meet inclusion criteria. Studies published between 1980 and 2011 will be considered for inclusion in this review. A start date of 1980 has been chosen as surveillance programs in most Southeast Asian countries commenced in the early 1990s. By including data from 1980, we hope to capture any information on community-based surveillance and intervention programs that may have contributed to the development of formal surveillance programs.
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The databases to be searched include: PubMed, CINAHL, ProQuest, EBSCOhost, Web of Science, Science Direct, the Cochrane database of systematic reviews, the WHO library database (WHOLIS), British Development Library, LILACS, World Bank (East Asia) and the Asian Development Bank.
Keywords for the search will reflect i) disease terms, ii) intervention terms and iii) countries of interest;
and will be combined systematically as [disease terms] + [intervention terms] + [countries].
Initial keywords:
"influenza", "avian influenza", "dengue" ,"haemorrhagic fever" "severe acute respiratory syndrome", "SARS", "Nipah virus", "rabies", "communicable disease", "infectious disease", "zoonotic", "emerging infectious disease", re-emerging infectious disease", "infectious disease outbreak", "infectious disease transmission", "pandemic", "epidemic", "infectious disease response", "infectious disease control", "pigs", "bats", "NOT malaria" "disease notification", "surveillance", "syndromic surveillance", "electronic surveillance", "web surveillance", "local surveillance"
"infection control", "contact tracing", "patient isolation", "voluntary isolation" "quarantine", "personal protective equipment" , "protective devices", "masks", "protective clothing", "gloves", "respiratory protective devices", "prevention and control", "hygiene" , "school closure", "animal handling", "infected animals", "breeding places", "water storage", "hand washing", "sneezing", larval control", "vector control", "education", "health behaviour", "health promotion", "community organisation", "community initiative", "community intervention", "community workers", "public health" "household" "school-based" "NOT pharmaceuticals", "NOT vaccine"
"evaluation", "effectiveness", "efficacy", "sustainability", "responsiveness", "acceptability", "flexibility" "South east Asia", "Thailand", "Singapore", "Laos", "Malaysia", "Brunei", "Myanmar", "Burma"
"Philippines", "Indonesia", "Cambodia", "Viet Nam"
Assessment of methodological quality
Infectious disease surveillance and control interventions are hard to evaluate given the spontaneous and random nature with which infections occur. Evaluations may not therefore provide conclusive evidence for or against an intervention. Evidence particularly in a developing country context will predominantly be available from epidemiological studies, which are more prone to bias than randomised controlled trials. To minimise threats to the validity of this review and maximise the information extracted from it we propose the following methods.
Quantitative papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardised critical appraisal instruments from the Joanna Briggs Institute Meta Analysis of Statistics Assessment and Review Instrument (JBIMAStARI) (Appendix I). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
We anticipate that for some study designs that are not covered by the standardised JBI instruments we will use alternative appraisal instruments (Appendix II and III). We have identified extra appraisal instruments for the following study designs:
 cost-effectiveness evaluations  mixed-methods studies  systematic reviews/meta-analyses
Data collection
Quantitative data will be extracted from papers included in the review using standardised data extraction tools from JBI-MAStARI. The data extracted will include specific details about the interventions, populations, and study methods, programme theory and other outcomes of significance to the review question and specific review objectives. This will include both disease outcomes and process indicators as described above to enable us to look at both the effectiveness and function of the programs.
To enable us to comment better on why programs have been (un)successful, we will collect both quantitative data (i.e. process indicators) and qualitative data constituting narrative evidence or speculation by the authors on why interventions have been effective or not and any comment on sustainability. The textual data will be extracted from the papers included in the quantitative review to capture the following specific details about the context and mechanisms of the program relevant to the review question and specific objectives:
 Features of the study setting, i.e. the geographical setting, the social, cultural and political context, the season,  Features of the interventions i.e. what was done, how it was delivered, who was targeted,
where it was delivered and by whom, funding organisation, technical and financial program details and any behavioural mechanisms targeted by the intervention,  Level of participants i.e. communities, households, individuals, details on age and gender.
Data synthesis
Quantitative papers will, where possible be pooled in statistical meta-analysis using JBI-MAStARI. If both numerator and denominator infection data is available we will examine this as binomial data (e.g.
number alive divided by number treated). Otherwise, effect sizes expressed as weighted mean differences (for continuous data) and odds ratio (for categorical data) and their 95% confidence intervals will be calculated for analysis. Heterogeneity will be assessed statistically using the standard Chi-square and also explored using subgroup analyses. Subgroup analyses will be performed on grouping based on the different interventions, diseases, contexts and study designs included in this review. Where statistical pooling is not possible the findings will be presented in narrative form including tables and figures to aid in data presentation where appropriate.
Data extracted regarding the factors that aided or impeded the effectiveness of a specific intervention will be synthesised in narrative summary with the aid of tables and figures. We will use the frameworks for evaluating infectious disease surveillance systems and behavioural interventions outlined in the background section to guide categorisation in our synthesis of this evidence. For surveillance activities we will group abstracted information according to the CDC criterion for evaluating surveillance activities and for control programmes we will use the behavioural change framework to look at mechanisms and context for change.
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